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A-bomb survivor data contain no information on the RBE of neutrons for
human carcinogenesis (Pr87).

The Committee's Use of DS86

The A-bomb survivor data made available to the Committee by RERF
pertain to the DS86 subcohort used to prepare Life Span Study Report 11
(Sh87). This subcohort is composed of 75,991 survivors for whom sufficient
information was available in 1987 to calculate DS86 dose estimates. This
subcohort is somewhat smaller than the exposed population covered by
T65D dosimetry, because more data on shielding are required under DS86
protocols to compute a survivor's dose. Little information is lost by this
restriction, since those excluded were mainly distal survivors whose shielding
circumstances are poorly denned or unknown. The sex- and city-specific
mortality data used by the Committee were stratified in terms of both
the gamma and neutron kerma at the survivor's location in one of ten
categories. The lower bounds of these categories are 0, 0.006, 0.05, 0.10,
0.20, 0.50, 1.0, 2.0, 3.0, and 4.0 Gy. The gamma and neutron kerma in
each strata is a person-years weighted average for the survivors at risk in a
specified age and city category.

Organ doses were calculated by RERF for each survivor but were not
used directly. Instead, average age-specific and city-specific body trans-
mission factors are being used to estimate organ doses. Organ-specific
transmission factors averaged over survivors of all ages are listed in T^ble
4B-1. Although there is some variation in the transmission factors for
neutrons, the high energy gamma radiation from the bombs resulted in
an uncommon degree of uniformity in the dose to internal organs due to
low-LET radiation (Table 4B-1). Application of the transmission factors
was straightforward. The stomach was used for the category cancers of
the digestive system and as surrogate for all organs in the category all solid
cancers. For the category other cancers, an average transmission factor was
used to estimate the neutron and gamma-ray dose to relevant organs.

As discussed in Chapter 4, an organ specific dose equivalent for each
strata in the dose-response regressions was calculated using an RBE of
20 for neutrons. In this regard, it should be noted that the bomb neutron
spectrum at distances where survivorship frequently occurred is considerably
less energetic than an unattenuated spectrum of fission neutrons. Because
of neutron scattering in bomb materials and well over a kilometer of air,
a large fraction of the neutron kerma is below 1 MEV For example at
1200 meters in Hiroshima, 50 percent of the incident kerma was between
0.1 and 1 MEV (Ka89). In such circumstances, the recoil protons in tissue
have energies of a few hundred keV and are near the LET for maximum
biological effectiveness (see Figure 3.3).